
Anaerobic Digestion
& 

Its role in Transport 
Fuels



All renewables, 
all applications, across UK, 

500 members



REA AD Committee
• REA resources & support
• promotes interests of Biogas Industry

– Government, ngo’s, retail industry etc 

• forum for action to overcome barriers
– ROCs, planning, digestate standard, ECA

• projects  - digestate standard, code of 
practice

• links to other organisations 
– Renewables East, CENEX/NSCA 

Biomethane for Transport Working Group, 
other biogas associations



why biogas technology?
• natural biological process, which stabilises biowaste,

• transforms biowaste into fertiliser, &

• produces renewable energy or fuel

• process is in-vessel & kills pathogenic organisms

• processes in 21 days = landfill in 25 years

• contributes to low carbon economy in 3 ways (energy, 
reduce landfill, biofertiliser, less transport)



��������
	
���
���
���

����
�����
���������

	�����
��������
�����
���

������

�����
������


�����
�����

����

����	�

�����������	
�����

������ �!�"

��
#�
���
������
��

$%� ����
��%& � �

�������	�����
'������
��$(

�����)����


���

 *�+���� �!+�����
�����







feedstocks

• organic residues - kitchens & markets

• green – leaf not wood
• restaurants & schools

• food processers, retailers
• farm manure/slurry

• crops, grass, waste – e.g.ensiled maize
• source separated or mixed?



types of AD facility
• small farm based facilities

– environmental
– local energy
– “spot market”

• centralised farm based – co-operation?
• centralised municipal
• non ABP – energy plants

– negative gate fee
• MBT – energy plants



expansion of AD capacity in UK?

• before 2004 – 135,000 tonnes
• 2005 – 2006 – increased tonnage of over 100% 

in 6 new plants
• total now – 277,000 tonnes
• unprecedented level of proposals/interest
• 4 – 5 new AD plant starts this year?
• farm scale – capital? large scale – planning?
• possibility of German levels of expansion –

150,000 tpa?
• No major biomethane to transport yet



AD capacity in UK
• Summerleaze - Holsworthy, Devon (135kt)
• Organic Power, Horsington, Somerset
• Biffa - Wanlip, Leicester (40kt)
• Biogen Ltd – (40kt - former Bedfordia Farms)
• Greenfinch – Ludlow (6kt) & Scotland
• Biogask - Rennie & Sons, Turriff, Aberdeen (12kt)
• EarthTech – Isle of Lewis (12kt)
• farm scale systems
• pilot size & research – Bioplex, Stockbridge, 

Summerleaze, Cambridge



New AD Plants
• Lewis (12kt)
• Biogask, Turriff (12kt)
• Dumfries 7 x Farm
• Greenfinch, Ludlow (6kt)
• Biogen, Bedford (40kt)

Existing Plants
• Summerleaze, 

Holsworthy (135kt)
• Biffa, Leicester (40kt)
• Farm based
• Pilot, demo, testing

– Organic Power
– Cambridge
– Bioplex Ltd

Lewis

Turriff

Dumfries

Ludlow Bedford

Holsworthy

Leicester



Biogen Ltd - Bedford



Holsworthy – 135,000 tonnes



Greenfinch - 5,500 tonnes 
Kitchen & Green Residues



Farm Digester - Dumfries



Biogas to Bio-methane

• Biogas produced in AD is 50-70% methane, 30-
50% CO2

• Biogas is largest source of renewable energy in 
the UK (28% in 2005) – mainly landfill capture

• Need to divert from landfill to AD
• All UK Biogas is currently used in CHP for 

electricity & heat
• Bio-methane is reformed from Biogas = 98% 

methane = natural gas = CNG
• LPG network not compatible
• LNG is compatible



Why Bio-methane for Fuel?
• re-deploys organics from landfill (less CH4)
• many feedstocks available
• can have negative carbon footprint
• maximises oil replacement
• valuable soil nutrients as fertiliser 

replacement
• fits with CNG network and gas grid – no 

need for new technology
• demand is even  - heat from CHP is less so



renewable energy utilisation 
2005



CNG Services Ltd

Overall UK energy system

• Gas supplies 40% of electricity and >90% of heating for homes/business  
• All transportation based on oil – orange path negligible in UK



CNG Services Ltd

UK energy production and consumption

Transport 
100% oil



CNG Services Ltd

NGV – Pathways to 2020



CNG Services Ltd

The CNG vehicle journey
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CNG Services Ltd

Lots of gas is on the way…

Langeled:
27 BCM capacity by end-2006
Connection to Ormen Lange gas field end-2007

BBL:
16 BCM capacity by end-2006

IUK:
8 BCM expansion by end-2005

+8 BCM expansion by end-2006

Canvey:
5.4 BCM by 2010

Isle of Grain:
4.5 BCM in 2005

+8 BCM by end 2008

Milford Haven
Dragon 6 BCM by end-2007
South Hook 10 BCM from 2007/8

Onshore link built at Easington

On track

First phase delivered

Second phase on track

New terminal planned
First LNG shipment arrived 4 July

Construction underway
at Dragon and South Hook

Tampen link to FLAGS:
4 BCM capacity by Oct-2007

Contract awarded

Anglesey
Up to 20 BCM 
from 2009

New terminal 
proposed



NGV Vehicles – World perspective

10,2775.7 millionTotal

3,3833.0 millionSouth & Central America

1,822167,000USA Canada

2,349732,000Europe

332218,000Africa & Middle East

2,3911.6 millionAsia & Australasia

Filling 
stations

CNG 
vehicles

Region



Natural Gas Vehicle – Europe (excl. FSU)

200 - 900 
each

ESP, AT, PT, NL, BE

29503UK (85% trucks)

702,081Switzerland

1258,900France

9511,500Sweden

65550,000Germany

588410,000Italy

Filling 
stations

CNG 
vehicles

Country



How many vehicles could run on
1 million Nm3 of Methane? (17-25kt)

• 18 City buses (100,000km pa)
• 18 long haul trucks (200,000km pa)
• 100 taxi cabs (100,000 km)
• 900 passenger cars (20,000 km)
• 330 Light Delivery Vans (30,000 km)
• 60 refuse vehicles (25,000 km)



NGV’s Growth in Germany
Factors

• limited oil reserves
• reduction of CO2/NOx/particulate emissions
• 1994 Tax reductions
• 2002 Confirmed Tax reductions to 2020
• Erdgas Mobil – major gas companies
• rising fossil fuel prices
• public campaign
• predict 360,000 vehicles by 2010



CO2-Einsparung gegenüber Benzin 
(gesamte Prozesskette – Well-to-wheel)

Quelle: Kohlenstoffdioxydemissionen von gasbetriebenen Personenkraftfahrzeugen mit allgemeiner Betriebserlaubnis 
oder EU-Typgenehmigung, TÜV-Saarland März 2005; Analyse und Bewertung der Nutzungsmöglichkeiten von 
Biomasse, Wuppertal Institut November 2005. 
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CNG Services Ltd

NGV’s in Germany – progress so far



Drivers for bio-methane in Sweden

• Biogas 60-70% price of petrol
• No fuel tax, Free parking. Low car tax
• Low price (relative to UK) for electricity from CHP
• Natural gas industry is in support of export to grid
• 30% capital grant
• 100 public filling stations
• Availability of biogas plants
• Government objective to replace all oil imports for 

transport by 2020



Sweden - Reforming Biogas

• Cost of reforming €0.10 per m3

• Pressure Swing Absorption using zeolites –
7 Plants

• Water Scrubber – Y.I.Y/Malmeberg
• Chemical Treatment
• Only country with a Bio-methane standard

• Bio-methane is identical to natural gas



Reforming Biogas to Bio-methane
Malmberg Water,Sweden



Bio-methane Bus Fleet - Helsingborg



Sweden - Dustcart fuelled by organic wastes



CNG Services Ltd

NGVs – Fuel Saving



Emissions – Mercedes Benz Iconic

• Emissions lower than 
Euro 5 & EEV

• “No” particulates
• Less than 2g/KWh NOx
• Noise less than 50% 

than diesel
• CO2 20% less than 

diesel
• No congestion charge
• Night food deliveries?

Nick Blake
Daimler Chrysler UK
Tel: 01908 245 960



Emissions Volvo V70

179Diesel2.4 

214Petrol2.4
150 bhp

169CNG2.4 Bi-Fuel
CNG

CO2

Emissions
g/km

Fuel
TypeType



UK Position
• CNG network relatively undeveloped
• No duty on diesel fuel in buses

– Lowest in Europe – EU is challenging this – may get 
passenger miles subsidy only

• RTFO includes Bio-methane but no infrastructure 
so only helping liquid biofuels

• Export to gas grid not developed
• No gas quality standard
• Lack of RHD CNG cars
• No bio-methane economic model (65p/gal cheaper 

than diesel?)
• Resistance to change
• Energy White Paper – ROC value increase





UK NGV developments

• Tesco

– Tesco trialling RHD Econic CNG in London 
– Fuel saving of 10 p/km (33 cents per mile)

– No congestion charge ($16/day saving)
– 50% of noise of diesel and can run 24 hours 

so need 30-40% less vehicles compared to 
diesel

– Potentially best ever development for NGVs
in UK given Tesco market power

– Tesco depot located next to CNG Services 
station in Crewe – interested in Sprinter



UK NGV developments

• Tesco
– Clean Air Power – 380 bhp

Mercedes Axor (Euro 3), duel fuel

• Saving of  around $20,000 per 
vehicle per year

• Conversion cost $36,000 for CNG
• Reduction of around 20 tonnes of 

carbon per vehicle per year



UK NGV developments

Mercedes Benz
– Sprinter CNG in 2008
– First time MB design a CNG Sprinter “properly”

• For German market
• Very low emissions “EEV” standard
• 25% less CO2 than petrol

– Will have small petrol tank
• Total range of 1100 km

– UK utilities interested
• National Grid
• Water companies
• Electric utilities



UK NGV developments

Hardstaff Group
• Daf and Volvo tractors 

and with launch of duel 
fuel 18 tonne DAF in Q2 
2007

• Royal Mail in Crewe
– Aiming to start trial in 

Q2 2007



UK NGV developments

Natural Gas Scania Series 4 being developed
• 380 – 450 bhp, dedicated CNG or LNG, currrently on 

test
• For Dutch market as LNG
• For UK, being funded by UK Govt to run on 

renewable methanol but engineering done on natural 
gas instead

• Brian McMurray who was key engineer on 2001 
Project to convert Scania Series 3 diesel trucks to 
CNG

• Expected to meet Euro 5 standard - future
• Looking for investors to take into production ($2 

Million)
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Thanks to

John Baldwin 
Tel: 0121 707 8581

www.cngservices.co.uk

john.baldwin@cngservices.co.uk 
• Managing Director, CNG Services Ltd
• President, SBGI    www.sbgi.org.uk
• Director, NGVA www.ngva.co.uk



Renewable Energy Association Contact

David Collins

Biodigestion
dcollins@r-e.a.net

07973 111 972
Reference:

Biogas as a Transport Fuel
NSCA/CENEX



2.8 yrs3.2 yrs3.4 yrs“PAY BACK”

2,500,0001,600,0001,350.000CAPITAL COST

900,000500,000400,000SURPLUS

400,000220,000220,000TOTAL COST

400,000220,000100,000Operating Cost

00120,000Cost Feedstock

1,300,000720,000620,000TOTAL INCOME

020,00020,000Heat Value

400,000250,000600,000Electricity Sales

900,000450,0000Gate Fee (£45t)

20,000 t20,000 t20,000 tPlant Capacity

Food Waste 
only

Slurry +Food 
Waste

Maize + 
Potato



Benefits of 10,000 tonne Plant

• Electricity 500 homes 
(UK average)

• Heat – 200 homes
• Or 350,000 litres fuel

• Saves 11,300 tonnes 
CO2 (fossil fuels & 
landfill)

• Replaces 52 tonnes 
mineral N fertiliser

• + Potassium, Potash, 
Sulphur, Manganese, 
Phosphorus nutrients 
to soil


